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TITLE OF THE INVENTION 

TWO-LEGGED WALKING ROBOT 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2002-82459, 
filed December 23, 2002, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to a two-legged walking robot, and more particularly, 
to a two-legged walking robot having improved joint parts. 

Description of the Related Art 

[0003] Generally, a two-legged walking robot includes a skeletal frame to provide a pair of 
legs like human legs, a joint part pivotably provided between bones of the skeletal frame, and 
an actuator connected to bones to rotate the bones at the joint part. 

[0004] The skeletal frame includes a foot member to step on a ground like a human foot, a 
calf member provided above the foot member, a femoral member provided above the calf 
member, and a hip member provided above the femoral member like a human hip. 
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[0005] The joint part includes an ankle joint provided between the foot member and the 
calf member, a knee joint provided between the calf member and the femoral member, and a 
hip joint provided between the femoral member and the hip member. 

[0006] In the two-legged walking robot, the actuator connecting the foot member with the 
calf member rotates the foot member relative to the calf member about the ankle joint. The 
actuator connecting the calf member with the femoral member rotates the calf member 
relative to the femoral member about the knee joint, and the actuator connecting the femoral 
member with the hip member rotates the femoral member relative to the hip member about 
the hip joint. 

[0007] As shown in FIG. 1 , a conventional two-legged walking robot includes a foot 
member 11, a calf member 12, a femoral member 13, and a hip member 14, which are 
respectively connected by joint parts 15, 16, 17 and assembled into a leg assembly to 
support a robot body. Hereinafter, to avoid repetitive description, a mechanism of one leg 
assembly will be described because the left leg assembly and the right leg assembly are of 
the same configuration. The joint parts include an ankle joint 15, a knee joint 16 and a hip 
joint 17. 

[0008] In the leg assembly, each member is connected to an actuator to provide a four-bar 
linkage (e.g., quadric crank mechanism). The actuator makes a linear-sliding motion with a 
ball screw. The linear-sliding motion changes a rotation angle between links, thereby 
bending or stretching the leg assemblies of the walking robot. 

[0009] More particularly, to cause the bending and stretching operation in the ankle joint 
15, a middle part of a first actuator 30a is pivotably connected to a middle part of the calf 
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member 12 by a first link 21 , and a slider 35a of the first actuator 30a is pivotably connected 
to a middle part of the foot member 1 1 . 

[0010] To cause the bending and stretching operation in the knee joint 16, a lower part of 
a second actuator 30b is pivotably connected to an upper part of the foot member 1 1 by a 
second link 22, and a middle part of the second actuator 30b is pivotably connected to a 
middle part of the femoral member 13 by a third link 23. 

[0011] To cause the bending and stretching operation in the hip joint 17, a lower part of a 
third actuator 30c is pivotably connected to an upper part of the femoral member 13 by a 
fourth link 24, and a middle part of the third actuator 30c is pivotably connected to the hip 
member 14 by a fifth link 25. 

[0012] According to the above, the bending and stretching operations in the joints 15, 16, 
17 are performed by the actuators 30a, 30b, 30c, respectively. 

[0013] The actuator 30a, 30b, 30c includes a motor 31a, 31 b, 31c to rotate the ball screw 
33a, 33b, 33c, an encoder 32a, 32b, 32c to determine a rotation state of the motor 31a, 31b, 
31c, a guide rail 34a, 34b, 34c disposed parallel with the ball screw 33a, 33b, 33c, and the 
slider 35a, 35b, 35c coupled to the guide rail 34a, 34b, 34c and linearly movable by rotation 
of the ball screw 33a, 33b, 33c. 

[0014] The slider 35a, 35b, 35c has a first part slidingly coupled to the guide rail 34a, 34b, 
34c, and a second part having a female screw engaged with the ball screw 33a, 33b, 33c to 
be operated by the rotation of the ball screw 33a, 33b, 33c. The encoder 32a, 32b, 32c is 
attached to a rear of the motor 31a, 31b, 31c and employed to servo-control the motor 31a, 
31b, 31c. 
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[001 5] According to the above configuration, a walking operation of the conventional two- 
legged walking robot is achieved by the actuators 30a, 30b, 30c connected to the joints 15, 
16, 17. 

[0016] However, in the conventional two-legged walking robot, the joints 15, 16, 17 allow 
the leg assemblies to be bent and stretched in only forward and backward directions, so that 
the leg assemblies have a low degree of freedom as compared to the human legs. 

SUMMARY OF THE INVENTION 

[0017] Accordingly, it is an aspect of the present invention to provide a two-legged walking 
robot improved in a degree of freedom for a leg assembly. 

[0018] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious form the description, or may be learned 
by practice of the invention. 

[0019] The foregoing and/or other aspects of the present invention are achieved by 
providing a two-legged walking robot including a pair of foot members, a calf member 
provided above each of the foot members, a double-axis ankle joint provided between each 
of the respective foot member and the calf member to allow the foot member to rotate 
relative to the calf member in forward and backward directions and in right and left directions, 
and a pair of first actuators coupled to both of each of the respective foot member and the 
calf member to rotate the foot member relative to the calf member about the ankle joint in the 
forward, backward, right, and left directions. The robot also includes a femoral member 
provided above each of the calf members, a single-axis knee joint provided between each of 
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the respective calf member and the femoral member, a second actuator coupled to both of 
each of the respective calf member and the femoral member to rotate the calf member 
relative to the femoral member about the knee joint in forward and backward directions, and 
a hip member provided above each of the femoral members. The robot includes a double- 
axis hip joint provided between each of the respective femoral member and the hip member 
to allow the femoral member to rotate relative to the hip member in the forward, backward, 
right, and left directions, and a pair of third actuators coupled to both of each of the 
respective femoral member and the hip member to rotate the femoral member relative to the 
hip member about the hip joint in the forward, backward, right, and left directions. 

[0020] According to an aspect of the invention, each of the ankle joints include a first yoke 
incorporated with an upper part of the foot member, and a second yoke incorporated with a 
lower part of the calf member and coupled to the first yoke so as to rotate the foot member 
relative to the calf member. 

[0021] According to an aspect of the invention, the first yoke includes a first bracket 
incorporated with the upper part of the foot member, a pair of first supporters upwardly 
extended from front and rear end parts of the first bracket, and a first-axle to pass through 
the first supporters in the forward and backward directions. The second yoke includes a 
second bracket incorporated with the lower part of the calf member, a pair of second 
supporters downwardly extended from left and right end parts of the second bracket, and a 
second-axle to pass through second supporters in left and right directions and incorporated 
with the first-axle. 
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[0022] According to an aspect of the invention, each of the hip joints include a third yoke 
incorporated with an upper part of the femoral member, and a fourth yoke incorporated with a 
lower part of the hip member and coupled to the third yoke so as to rotate the femoral 
member relative to the femoral member. 

[0023] According to an aspect of the invention, each of the hip joints are combined to the 
hip member rotatably about a vertical axis. The robot further includes a pair of fourth 
actuators provided in the hip member to rotate each of the respective femoral members 
relative to the hip member. 

[0024] According to an aspect of the invention, the robot further includes a first link 
provided between a lower part of the respective first actuators and the foot member so as to 
rotate the first actuators relative to the foot member, and a second link provided between an 
upper part of the respective first actuators and the calf member so as to rotate the first 
actuators relative to the calf member. 

[0025] According to an aspect of the invention, the robot further includes a third link 
provided between a lower part of the respective second actuator and the calf member so as 
to rotate the second actuator relative to the calf member, and a fourth link provided between 
an upper part of the respective second actuator and the femoral member so as to rotate the 
second actuator relative to the femoral member. 

[0026] According to an aspect of the invention, the robot further includes a fifth link 
provided between a lower part of the respective third actuators and the femoral 
member so as to rotate the third actuators relative to the femoral member, and a sixth 
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link provided between an upper part of the respective third actuators and the hip 
member so as to rotate the third actuators relative to the hip member. 

[0027] According to an aspect of the invention, the second actuator is provided in front of 
the calf member, and an upper part of the third link is pivotably coupled to the lower part of 
the second actuator, and a hinge part on which the third link and the second actuator are 
pivoted is positioned above the knee joint, so that the calf member is rotated backward 
relative to the femoral member beyond a right angle. 

[0028] According to an aspect of the invention, the pair of third actuators is provided 
behind the femoral member, a lower part of the sixth link is rotatably coupled to the upper 
part of the third actuators, and a hinge part on which the sixth link and the third actuators are 
pivoted is positioned below the hip joint, so that the femoral member is rotated forward 
relative to the hip member beyond a right angle. 

[0029] According to an aspect of the invention, the robot further includes a shaft to 
protrude upwardly from the fourth yoke of the hip joint. The shaft passes through the hip 
member and is rotatably coupled to the hip member, and the fourth actuators are rotatably 
coupled to the shaft to rotate the shaft. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] The above and/or other aspects and advantages of the present invention will 
become apparent and more readily appreciated from the following description of the 
embodiments, taken in conjunction with the accompany drawings of which: 

FIG. 1 is a side view of a conventional two-legged walking robot; 
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FIG. 2 is a perspective view of a two-legged walking robot, according to an 
embodiment of the present invention; 

FIG. 3 is an exploded perspective view of the two-legged walking robot of FIG. 2; 
FIG. 4A is a side operation view of an ankle joint in the two-legged walking robot of 

FIG. 2; 

FIG. 4B is a rear operation view of the ankle joint in the two-legged walking robot of 

FIG. 2; 

FIGS. 5A and 5B are side operation views of a knee joint in the two-legged walking 
robot of FIG. 2; 

FIGS. 6A and 6B are side operation views of a hip joint in the two-legged walking 
robot of FIG. 2; 

FIG. 6C is a rear operation view of the hip joint in the two-legged walking robot of 
FIG. 2; and 

FIG. 7 is a plan operation view of a fourth actuator in the two-legged walking robot of 

FIG. 2. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0031] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to like elements throughout. 

[0032] Hereinafter, left, right, forward and backward directions are defined with reference 
to a forward movement of a walking robot. 

[0033] As shown in FIGS. 2 and 3, a two-legged walking robot 100 according to the 
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present invention includes a pair of foot members 111 to step on a ground like a human foot, 
a pair of calf members 113 respectively provided above the foot members 111, a pair of 
femoral members 115 respectively provided above the calf members 113, a hip member 117 
provided above the femoral members 115 like a human hip, and a double-axis ankle joint 120 
(universal joint) provided between the foot member 111 and the calf member 113. The robot 
also includes a pair of first actuators 160 coupled to both the foot member 111 and the calf 
member 1 1 3 to rotate the foot member 1 1 1 relative to the calf member 1 1 3 about the ankle 
joint 120 in forward and backward directions and in right and left directions. The robot 
includes a single-axis knee joint 140 provided between the calf member 1 13 and the femoral 
member 115, a second actuator 170 coupled to both the calf member 113 and the femoral 
member 1 1 5 to rotate the calf member 1 1 3 relative to the femoral member 1 1 5 about the 
knee joint 140 in the forward and backward directions, and a double-axis hip joint 150 
(universal joint) provided between the femoral member 115 and the hip member 117. The 
robot includes a pair of third actuators 1 80 coupled to both the femoral member 1 1 5 and the 
hip member 1 1 7 to rotate the femoral member 1 1 5 relative to the hip member 1 1 7 about the 
hip joint 150 in the forward, backward, right, and left directions, and a pair of fourth actuators 
190 provided on the hip member 117 to rotate the femoral member 150 relative to the hip 
member 117 about a vertical axis. 

[0034] Hereinafter, to avoid repetitive description, a mechanism of one side of the two- 
legged walking robot 100 will be described due to its symmetrical configuration. 

[0035] The foot member 1 1 1 , the calf member 1 1 3, the femoral member 1 1 5 and the hip 
member 1 17 function like bones of a human leg and are made of a rigid material strong 
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enough to support an upper body (not shown) to be placed on the hip member 117. 

[0036] The ankle joint 1 20 includes a first yoke 1 21 incorporated with an upper part of the 
foot member 1 1 1 , a second yoke 131 incorporated with a lower part of the calf member 1 1 3 
and coupled to the first yoke 121 so as to rotate the foot member 1 1 1 relative to the calf 
member 113, and a double-axis trunnion 130 to combine the first yoke 121 with the second 
yoke 131 to allow relative rotation between the first yoke 121 and the second yoke 131 in 
forward and backward directions and in right and left directions. 

[0037] The first yoke 121 includes a first bracket 123 incorporated with the upper part of 
the foot member 111, and a pair of first supporters 125 upwardly extended from front and 
rear end parts of the first bracket 123. The first supporters 125 are each provided with holes 
128 to which opposite ends of a first-axle 127 of the trunnion 130 are rotatably inserted, 
thereby allowing the first yoke 121 to be rotated relative to the second yoke 131 in the left 
and right directions. 

[0038] The second yoke 131 includes a second bracket 133 incorporated with the lower 
part of the calf member 1 1 3, and a pair of second supporters 1 35 downwardly extended from 
left and right end parts of the second bracket 133. The second supporters 135 are each 
provided with the holes 128 to which opposite end parts of a second-axle 137 incorporated 
with the first-axle 127 are rotatably inserted, thereby allowing the first yoke 121 to be pivoted 
relative to the second yoke 131 in the forward and backward directions. 

[0039] The trunnion 130 includes the first-axle 127 inserted in the holes 128 of the first 
supporters 125 in the forward and backward directions, and the second axle 137 crosswise 
incorporated with the first-axle 127 and inserted in the holes 128 of the second supporters 
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135 in the left and right directions. 

[0040] Thus, the foot member 1 1 1 incorporated with the first yoke 1 21 is rotated relative to 
the calf member 113 incorporated with the second yoke 131 about the first-axle 127 and the 
second-axle 137 in the forward, backward, right, and left directions. 

[0041] The knee joint 140 includes a knee hinge part 143 to connect an upper part of the 
calf member 1 1 1 with a lower part of the femoral member 1 1 5 to pivot the calf member 1 1 1 
relative to the femoral member 115, and a gudgeon pin 141 inserted in the knee hinge part 
1 43. Thus, the calf member 1 1 3 is rotated relative to the femoral member 1 1 5 about the 
knee joint 140 in the forward and backward directions. 

[0042] The hip joint 150 includes a third yoke 151 incorporated with an upper part of the 
femoral member 115, and a fourth yoke 155 incorporated with a lower part of the hip member 
1 17 and coupled to the third yoke 1 51 so as to rotate the femoral member 115 relative to the 
femoral member 117. The third yoke 1 51 and the fourth yoke 1 55 are coupled to each other 
by a double-axis trunnion 130 like the first and second yokes 121 and 131 of the ankle joint 
120, and therefore a detailed description thereof will be omitted to avoid repetitive 
descriptions. 

[0043] Thus, the femoral member 1 1 5 is rotated relative to the hip member 1 1 7 about the 
hip joint 150 in the forward, backward, right, and left directions. 

[0044] Further, there is provided a shaft 156 to protrude upwardly from the fourth yoke 
155 of the hip joint 150. The shaft 156 passes through the hip member 117, thereby 
allowing the shaft 156 to rotate relative to the hip member 117 about a vertical axis. 
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[0045] The pair of first actuators 1 60 is coupled to both the foot member 1 1 1 and the calf 
member 113 behind the ankle joint 120 and is employed to rotate the foot member 111 
relative to the calf member 1 1 3 about the ankle joint 1 20 in the forward, backward, right, and 
left directions. The foot member 1 1 1 and the calf member 1 1 3 are provided with a first link 
161 and a second link 165, respectively, to be coupled to the first actuator 160. Each 
actuator 160, 170, 180 and 190 includes a motor (not shown), a ball screw (not shown) to be 
rotated by the motor, a guide rod 168 provided in a lower part of each actuator 160, 170, 180 
and 190 and engaged with the ball screw so as to be linearly guided by a guide member (not 
shown), a moving block 167 attached to an end part of the guide rod 168, and a position 
sensor (not shown) connected to the guide rod 168 to sense a position of the moving block 
167 moving together with the guide rod 168. Here, sensed position data of the position 
sensor is transmitted to a controller (not shown), and the controller controls the motor 
according to the sensed position data, thereby moving the moving block 167. 

[0046] The first link 161 has an M L"-shape, and a lower part of the first link 161 is rotatably 
coupled to the first yoke 1 21 incorporated with the foot member 111. An upper part of the 
first link 161 and the moving block 167 of the first actuator 160 are rotatably combined to 
each other with a first hinge pin 162, thereby providing a first hinge part 163. 

[0047] The second link 165 has a first part incorporated with the calf member 113. A 
second part of the second link 165 and an upper part of the first actuator 160 are rotatably 
combined to each other with a second hinge pin 166, thereby providing a second hinge part 
164. 

[0048] With the above configuration, hereinbelow, an operation of the ankle joint 120 and 
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the first actuator 160 will be described with reference to FIGS. 4A and 4B. 

[0049] As shown in FIG. 4A, when both moving blocks 1 67 of the pair of first actuators 
160 move upward, the foot member 11 1 rotates backward relative to the calf member 113. 
Oppositely, when both moving blocks 167 of the pair of first actuators 160 move downward, 
the foot member 11 1 rotates forward relative to the calf member 113. 

[0050] As shown in FIG. 4B, when the moving block 167 of the left first actuator 160 
moves downward and the moving block 167 of the right first actuator 160 moves upward, the 
foot member 1 1 1 rotates rightward relative to the calf member 1 1 3. Oppositely, when the 
moving block 167 of the left first actuator 160 moves upward and the moving block 167 of the 
right first actuator 160 moves downward, the foot member 11 1 rotates leftward relative to the 
calf member 113. 

[0051] Thus, the two-legged walking robot 100 according to the present invention includes 
the ankle joint 120 having the double-axis trunnion 130 like a universal joint, and the pair of 
first actuators 160 provided behind the ankle joint 120, so that the ankle joint 120 allows the 
foot member 11 1 to be rotated relative to the foot member 1 13 in the forward, backward, 
right, and left directions like a human foot. 

[0052] The second actuator 170 is coupled to both the calf member 1 13 and the femoral 
member 1 15 in front of the femoral member 115 and is employed to rotate the calf member 
113 relative to the femoral member 115 about the knee joint 140 in the forward and backward 
directions. The calf member 113 and the femoral member 1 15 are provided with a third link 
171 and a fourth link 175 to be coupled to the second actuator 170, respectively. 

[0053] The third link 171 has an M L"-shape, and a lower part of the third link 171 is 
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incorporated with the calf member 113. An upper part of the third link 1 71 and the moving 
block 167 of the second actuator 170 are rotatably combined to each other with a third hinge 
pin 172, thereby providing a third hinge part 173. Here, the third hinge part 173 is 
positioned above the knee joint 140 in front of the knee joint 140, so that the calf member 113 
is rotated backward relative to the femoral member 115 beyond a right angle. 

[0054] The fourth link 1 75 has a first part incorporated with the femoral member 1 1 5, and 
a second part of the fourth link 175 and an upper part of the second actuator 170 are 
rotatably combined to each other with a fourth hinge pin 176, thereby providing a fourth hinge 
part 177. 

[0055] With the above configuration, hereinbelow, an operation of the knee joint 1 40 and 
the second actuator 170 will be described with reference to FIGS. 5A and 5B. 

[0056] As shown in FIG. 5A, when the moving block 167 of the second actuator 1 70 
moves downward, the calf member 113 rotates backward relative to the femoral member 
115. Oppositely, when the moving block 167 of the second actuator 170 moves upward, the 
calf member 1 1 3 rotates forward relative to the femoral member 1 1 5. Further, as shown in 
FIG. 5B, the calf member 1 13 is rotated backward relative to the femoral member 115 
beyond the right angle because the third hinge part 173 is positioned above the knee joint 
140 in front of the knee joint 140. 

[0057] Thus, the two-legged walking robot 1 00 according to the present invention includes 
the second actuator 170 in front of the knee joint 140, and the third hinge part 173 on which 
the second actuator 170 and the third link 171 are pivotably positioned above the knee joint 
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140, so that the knee joint 140 allows the calf member 1 13 to be rotated backward relative to 
the femoral member 115 beyond the right angle like a human knee. 

[0058] The pair of third actuators 1 80 is coupled to both the femoral member 1 1 5 and the 
hip member 117 behind the femoral member 1 15 and is employed to rotate the femoral 
member 115 relative to the hip member 117 about the hip joint 150 in the forward, backward, 
right, and left directions. The femoral member 115 and the hip member 1 17 are provided 
with a fifth link 181 and a sixth link 185 to be coupled to the third actuators 180, respectively. 

[0059] The fifth link 181 has a first part incorporated with the femoral member 115, and a 
second part of the fifth link 165 and the moving block 167 of the third actuators 180 are 
rotatably combined to each other with a fifth hinge pin 182, thereby providing a fifth hinge 
part 183. 

[0060] The sixth link 185 has an "L"-shape, and an upper part of the sixth link 185 is 
incorporated with the fourth yoke 155 incorporated with the hip member 117. A lower 
branch part of the sixth link 185 and the upper part of the third actuators 180 are rotatably 
combined to each other with a sixth hinge pin 186, thereby providing a sixth hinge part 187 to 
allow the femoral member 1 15 to rotate relative to the hip member 1 17 in the forward and 
backward directions. Further, an end part of the lower branch part of the sixth link 1 85 is 
rotatable relative to the sixth hinge part 187, so that the femoral member 115 is rotated 
relative to the hip member 1 17 in the left and right directions. 

[0061] Here, the sixth hinge part 187 on which the third actuators 180 and the sixth link 
185 are pivoted is positioned below the hip joint 150, so that the femoral member 115 is 
rotated forward relative to the hip member 117 beyond a right angle. 



15 



Docket No. 1572.1144 



[0062] With the above configuration, hereinbelow, an operation of the hip joint 1 50 and the 
third actuators 180 will be described with reference to FIGS. 6A through 6C. 

[0063] As shown in FIG. 6A, when both moving blocks 167 of the pair of third actuators 
180 move downward, the femoral member 115 rotates forward relative to the hip member 
117. Oppositely, when both moving blocks 167 of the pair of third actuators 1 80 move 
upward, the femoral member 1 1 5 rotates backward relative to the hip member 117. As 
shown in FIG. 6C, when the moving block 167 of the left third actuator 180 moves downward 
and the moving block 167 of the right third actuator 180 moves upward, the femoral member 
115 rotates rightward relative to the hip member 117. As shown in FIG. 6B, the femoral 
member 1 15 is rotated forward relative to the hip member 117 beyond the right angle 
because the sixth hinge part 187 is positioned below the hip joint 150 behind of the hip joint 
150. 

[0064] Thus, the two-legged walking robot 100 according to the present invention includes 
the hip joint 150 having the double-axis trunnion 130 like a universal joint, and the pair of 
third actuators 180 provided behind the femoral member 1 15, so that the hip joint 150 allows 
the femoral member 1 15 to be rotated relative to the hip member 1 17 in the forward, 
backward, right, and left directions like a human hip. Further, the hip joint 150 allows the 
femoral member 1 15 to be rotated forward relative to the hip member 117 beyond the right 
angle like the human hip because the sixth hinge part 187 is positioned above the hip joint 
1 50 in front of the hip joint 1 50. 

[0065] The pair of fourth actuators 190 is provided on the hip member 117, and is 
employed to rotate the pair of hip joints 1 50 about a vertical axis. Each fourth actuator 1 90 
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has a first part rotatably coupled to a projection 1 93 provided on the hip member 1 17 to 
provide a seventh hinge part 191, and a second part pivotably coupled to the shaft 156 by a 
seventh link 195. The shaft 156 protrudes from the fourth yoke 155 and passes through the 
hip member 117. 

[0066] The seventh link 195 has a first part incorporated with the shaft 156, and a second 
part rotatably coupled to the second part of the fourth actuator 190 to provide an eighth hinge 
part 196. 

[0067] According to the above configuration, as shown in FIG. 7, when an operation of 
the fourth actuator 190 causes rotation of the seventh link 195, the shaft 156 incorporated 
with the seventh link 195 rotates about the vertical axis, so that the hip joint 150 incorporated 
with the shaft 1 56, the femoral member 1 1 5, the calf member 1 1 3 and the foot member 1 1 1 
are all rotated about the vertical axis. 

[0068] Thus, the two-legged walking robot 100 according to the present invention includes 
the fourth actuator 190 to rotate the hip joint 150, the femoral member 115, the calf member 
1 1 3 and the foot member 1 1 1 about the vertical axis of the shaft 1 56, thereby operating like 
the human hip. 

[0069] As described above, the two-legged walking robot according to the present 
invention includes the ankle and hip joints using the universal joints, and the pairs of first and 
third actuators. Accordingly, the hinge part on which the third actuators and the sixth link are 
pivoted is positioned below the hip joint, so that the ankle and hip joints operate like the 
human ankle and hip. 
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[0070] Further, the two-legged walking robot according to the present invention includes 
the second actuator linked with the knee joint. Accordingly, the hinge part on which the 
second actuator and the third link are pivoted is positioned above the knee joint, so that the 
knee joint operates like the human knee. 

[0071] Further, the two-legged walking robot according to the present invention includes 
the fourth actuators to rotate the hip joint, the femoral member, the calf member and the foot 
member about the vertical axis, so that the hip joint operates like the human hip. 

[0072] As described above, the present invention provides a two-legged walking robot to 
operate like the human ankle, knee and hip. 

[0073] Although a few embodiments of the present invention have been shown and 
described, it will be appreciated by those skilled in the art that changes may be made in 
these embodiments without departing from the principles and spirit of the invention, the 
scope of which is defined in the appended claims and their equivalents. 
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